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ȽɎɑɐɑəɔɫ ɚɍ ɌɎɞɚɜɌɡ:  
 

ȶɚɓɗɚɎ ȮɌɐɔɘ ȬɎɑəɔɜɚɎɔɣ ð ɐɚɖɞɚɜ ɍɔɚɗɚɏɔɣɑɝɖɔɡ əɌɟɖ, ɖɌəɐɔɐɌɞ ɘɑɐɔɢɔəɝɖɔɡ əɌɟɖ, ɐɚɢɑəɞ (SPIN-ɖɚɐ: 

1915 -5416; ResearcherID: I -5709 -2014; ORCID iD: 0000 -0001 -7488 -1240; Scopus Author ID: 56712299500). ȸɑɝɞɚ 
ɜɌɍɚɞɧ ɔ ɐɚɗɒəɚɝɞɨ: ɛɜɚɠɑɝɝɚɜ ɖɌɠɑɐɜɧ ɘɑɐɔɢɔəɝɖɚɕ ɍɔɚɗɚɏɔɔ ɝ ɖɟɜɝɚɘ ɘɔɖɜɚɍɔɚɗɚɏɔɔ ɔ Ɏɔɜɟɝɚɗɚɏɔɔ ɀȯȭȺȿ 
ȮȺ çɃɟɎɌɤɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɟəɔɎɑɜɝɔɞɑɞ ɔɘ. ȴ.ȹ. ȿɗɨɫəɚɎɌè. Ȭɐɜɑɝ: ȼɚɝɝɔɫ, ɏ. ɃɑɍɚɖɝɌɜɧ, ȸɚɝɖɚɎɝɖɔɕ ɛɜɚ-

ɝɛɑɖɞ, 45; Ɏɑɐɟɥɔɕ əɌɟɣəɧɕ ɝɚɞɜɟɐəɔɖ ȯȬȿ ȰȻȺ çȴəɝɞɔɞɟɞ ɟɝɚɎɑɜɤɑəɝɞɎɚɎɌəɔɫ ɎɜɌɣɑɕè ȸȳ Ƀȼ. Ȭɐɜɑɝ: ȼɚɝɝɔɫ, 
ɏ.ɃɑɍɚɖɝɌɜɧ, ɟɗ. ȸ. Ƚɑɝɛɑɗɫ, 27. Ⱦɑɗɑɠɚə: +7 (903) 379-56 -44, ɩɗɑɖɞɜɚəəɧɕ Ɍɐɜɑɝ: pooh12@yandex.ru  
 

ȯɚɗɑəɖɚɎ Ȭəɐɜɑɕ ȮɌɝɔɗɨɑɎɔɣ ð ɐɚɖɞɚɜ ɘɑɐɔɢɔəɝɖɔɡ əɌɟɖ, ɛɜɚɠɑɝɝɚɜ (SPIN-ɖɚɐ: 7936-1466; ResearcherID: C -

4806 -2019; ORCID iD: 0000 -0002 -3799 -0736; Scopus Author ID: 36096702300). ȸɑɝɞɚ ɜɌɍɚɞɧ ɔ ɐɚɗɒəɚɝɞɨ: ɛɜɚɠɑɝ-
ɝɚɜ ɖɌɠɑɐɜɧ ɛɝɔɡɔɌɞɜɔɔ, ɘɑɐɔɢɔəɝɖɚɕ ɛɝɔɡɚɗɚɏɔɔ ɔ əɑɎɜɚɗɚɏɔɔ ɀȯȭȺȿ ȮȺ çɃɟɎɌɤɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɟəɔɎɑɜ-
ɝɔɞɑɞ ɔɘ. ȴ.ȹ. ȿɗɨɫəɚɎɌè. Ȭɐɜɑɝ: ȼɚɝɝɔɫ, ɏ. ɃɑɍɚɖɝɌɜɧ, ɟɗ. ȻɔɜɚɏɚɎɌ, 6. Ⱦɑɗɑɠɚə: +7 (905) 197-35 -25, ɩɗɑɖɞɜɚəəɧɕ 
Ɍɐɜɑɝ: golenkovav@inbox.ru  
 

ȳɚɞɚɎ ȻɌɎɑɗ ȭɚɜɔɝɚɎɔɣ ð ɐɚɖɞɚɜ ɘɑɐɔɢɔəɝɖɔɡ əɌɟɖ, ɛɜɚɠɑɝɝɚɜ (SPIN-ɖɚɐ: 5702-4899; ResearcherID: U -

28072017; ORCID iD: 0000 -0002 -1826 -486X). ȸɑɝɞɚ ɜɌɍɚɞɧ ɔ ɐɚɗɒəɚɝɞɨ: ɐɔɜɑɖɞɚɜ ȴəɝɞɔɞɟɞɌ ɖɗɔəɔɣɑɝɖɚɕ ɘɑɐɔɢɔ-
əɧ ɀȯȭȺȿ ȮȺ çȾɪɘɑəɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔəɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞè ȸɔəɓɐɜɌɎɌ ȼɚɝɝɔɔ. Ȭɐɜɑɝ: ȼɚɝɝɔɫ, 625023, 
ɏ. Ⱦɪɘɑəɨ, ȺɐɑɝɝɖɌɫ, 54. Ⱦɑɗɑɠɚə: +7 (3452) 69-07-53, ɩɗɑɖɞɜɚəəɧɕ Ɍɐɜɑɝ (ɖɚɜɛɚɜɌɞɔɎəɧɕ): note72@yandex.ru 
 

ɺ ʛʨʫʧʧʝ ʣʠʮ, ʠʩʧʳʪʳʚʘʶʱʠʭ ʭʨʦʥʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʦ ʩʥʦʤ (ʙʝʩʩʦʥʥʠʮʘ), ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʘʩʪʦʪʘ ʩʫʠʮʠʜʦʚ. 

ʉʨʝʜʩʪʚʘ ʜʣʷ ʣʝʯʝʥʠʷ ʙʝʩʩʦʥʥʠʮʳ ʜʦʣʞʥʳ ʙʳ ʫʤʝʥʴʰʘʪʴ ʯʠʩʣʦ ʩʫʠʮʠʜʦʚ, ʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʛʠʧʥʦʪʠʢʠ ʩʪʘʥʦ-

ʚʷʪʩʷ ʧʨʠʯʠʥʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʯʘʩʪʦʪʳ ʩʫʠʮʠʜʦʚ ʚ ʛʨʫʧʧʝ ʣʠʮ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʠʭ ʧʨʠʥʠʤʘʶ-

ʱʠʭ. ʇʨʠʸʤ Z-ʧʨʝʧʘʨʘʪʦʚ, ʥʝʙʝʥʟʦʜʠʘʟʝʧʠʥʦʚʳʭ ʤʦʜʫʣʷʪʦʨʦʚ ɻɸʄʂɸ ʨʝʮʝʧʪʦʨʦʚ (ʟʘʣʝʧʣʦʥ, ʟʦʣʧʠʜʝʤ, ʟʦʧʠ-

ʢʣʦʥ, ʵʟʦʧʠʢʣʦʥ) ʧʨʠ ʥʘʨʫʰʝʥʠʷʭ ʩʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʮʘʤʠ, ʥʝ ʧʨʠʥʠʤʘʶʱʠʤʠ ʥʠ ʦʜʥʦ ʠʟ ʵʪʠʭ ʩʨʝʜʩʪʚ, 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʨʠʩʢʘ ʩʦʚʝʨʰʝʥʠʷ ʩʫʠʮʠʜʘ ʫ ʤʫʞʯʠʥ ʚ ʩʨʝʜʥʝʤ ʚ 1,5 ʨʘʟʘ, ʠ ʫ ʞʝʥʱʠʥ ʚ 2,2 ʨʘʟʘ. 

ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʝʥʳ ʚʦʟʤʦʞʥʳʝ ʬʘʨʤʘʢʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʩʫʠʮʠʜʘʣʴʥʦʛʦ ʘʜʚʝʨʩʠʚʥʦ-

ʛʦ ʜʝʡʩʪʚʠʷ Z-ʧʨʝʧʘʨʘʪʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, Z-ʧʨʝʧʘʨʘʪʳ ʫʚʝʣʠʯʠʚʘʶʪ ʘʢʪʠʚʥʦʩʪʴ ʠʟʦʬʦʨʤʳ ʮʠʪʦʭʨʦʤʘ ʈ 450 

CYP3A, ʠ ʧʦʪʦʤʫ ʤʦʛʫʪ ʤʝʥʷʪʴ ʤʝʪʘʙʦʣʠʟʤ ʪʝʩʪʦʩʪʝʨʦʥʘ ʠ ʧʫʨʠʥʦʚ ʧʨʠ ʧʨʦʛʨʘʤʤʥʦʤ ʣʝʯʝʥʠʠ ʙʝʩʩʦʥʥʠʮʳ. 

ʇʨʠʸʤ Z-ʧʨʝʧʘʨʘʪʦʚ ʤʦʞʝʪ ʤʝʥʷʪʴ ʩʪʨʫʢʪʫʨʫ ʦʙʨʘʟʫʶʱʝʛʦ ʭʣʦʨʠʜʥʳʡ ʢʘʥʘʣ ʙʝʣʢʦʚʦʛʦ ʧʝʥʪʘʤʝʨʘ ɻɸʄʂɸ 

ʨʝʮʝʧʪʦʨʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʧʷʪʠ ʩʫʙʲʝʜʠʥʠʮ (ʧʝʥʪʘʤʝʨ). ʋ ʣʶʜʝʡ ʵʪʦʪ ʧʝʥʪʘʤʝʨ ʦʙʨʘʟʫʝʪʩʷ ʨʝʢʦʤʙʠʥʘʮʠʝʡ 19 

ʩʫʙʲʝʜʠʥʠʮ: Ŭ (1ï6), ɓ (1ï3), ɔ (1ï3), ŭ, Ů, ˊ, ɗ ʠ ɟ (1ï3), ï ʩ ʯʝʤ ʩʚʷʟʘʥʦ ʨʘʟʣʠʯʠʝ ʩʨʦʜʩʪʚʘ ʢ ʣʠʛʘʥʜʘʤ ʠ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ɻɸʄʂɸ ʨʝʮʝʧʪʦʨʦʚ ʥʝʡʨʦʥʦʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʇʨʠʸʤ ʟʦʣʧʠʜʝʤʘ 

ʫʚʝʣʠʯʠʚʘʝʪ ʵʢʩʧʨʝʩʩʠʶ ʤʈʅʂ Ŭ1-ʩʫʙʲʝʜʠʥʠʮʳ, ʠ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʦʚ ɔ2-ʩʫʙʲʝʜʠʥʠʮʳ, ʪʦ ʝʩʪʴ, ʠʥʜʫʮʠʨʫʝʪ 

ʩʠʥʪʝʟ ʨʝʮʝʧʪʦʨʥʳʭ ʙʝʣʢʦʚ de novo ʢʘʢ ʥʘ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʤ, ʪʘʢ ʠ ʥʘ ʪʨʘʥʩʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʷʭ. ʅʦ ʧʦʩʣʝ 14 

ʜʥʷ ʧʨʠʸʤʘ ʟʦʣʧʠʜʝʤʘ ʵʢʩʧʨʝʩʩʠʷ ʤʈʅʂ Ŭ1 ʩʫʙʲʝʜʠʥʠʮʳ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ, ʯʪʦ ʤʦʞʝʪ ʤʝʥʷʪʴ ʬʘʨʤʘʢʦ-

ʜʠʥʘʤʠʢʫ ʧʨʝʧʘʨʘʪʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʨʦʞʜʸʥʥʳʝ ʠʣʠ ʩʦʤʘʪʠʯʝʩʢʠʝ ʤʫʪʘʮʠʠ ʙʝʣʢʦʚ ʭʣʦʨʠʜʥʦʛʦ ʢʘʥʘʣʘ 

ɻɸʄʂɸ ʨʝʮʝʧʪʦʨʦʚ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʷʚʣʝʥʠʝ ʘʜʚʝʨʩʠʚʥʳʭ ʨʝʘʢʮʠʡ ʥʘ Z-ʧʨʝʧʘʨʘʪʳ ʫ ʥʦʩʠʪʝʣʝʡ ʵʪʠʭ 

ʤʫʪʘʮʠʡ. ʆʩʥʦʚʦʡ ʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ Z-ʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʡ ʛʝʪʝʨʦʮʠʢʣ, ʠʤʝʶʱʠʡ 

ʩʪʨʫʢʪʫʨʥʦʝ ʩʭʦʜʩʪʚʦ ʩ ʧʫʨʠʥʦʚʳʤʠ ʦʩʥʦʚʘʥʠʷʤʠ (ʘʜʝʥʠʥ, ʛʫʘʥʠʥ). ʇʦʩʢʦʣʴʢʫ Z-ʧʨʝʧʘʨʘʪʳ ʛʠʜʨʦʬʦʙʥʳ, ʦʥʠ 

ʤʦʛʫʪ ʣʝʛʢʦ ʜʠʬʬʫʥʜʠʨʦʚʘʪʴ ʚ ʮʠʪʦʧʣʘʟʤʫ ʠ ʷʜʨʦ ʢʣʝʪʢʠ. ʀʤʝʷ ʩʭʦʜʩʪʚʦ ʩ ʧʫʨʠʥʦʚʳʤʠ ʦʩʥʦʚʘʥʠʷʤʠ, 

Z-ʧʨʝʧʘʨʘʪʳ ʤʦʛʫʪ ʩʚʷʟʳʚʘʪʴʩʷ ʩ AP-ʩʘʡʪʘʤʠ (ʫʯʘʩʪʢʘʤʠ ɼʅʂ, ʧʦʪʝʨʷʚʰʠʤʠ ʥʫʢʣʝʠʥʦʚʳʝ ʦʩʥʦʚʘʥʠʷ). ʕʪʦ 

ʩʧʦʩʦʙʥʦ ʚʳʟʚʘʪʴ ʚʪʦʨʠʯʥʳʡ ʤʫʪʘʛʝʥʝʟ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʥʝʡʨʦʚʦʩʧʘʣʝʥʠʶ, 

ʥʘʨʫʰʝʥʠʶ ʛʝʥʝʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʨʘʟʚʠʪʠʶ ʩʫʠʮʠʜʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʥʘʨʷʜʫ ʩ 

ʠʟʤʝʥʝʥʠʷʤʠ ʤʝʪʘʙʦʣʠʟʤʘ ʪʝʩʪʦʩʪʝʨʦʥʘ, ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʫʨʠʥʦʚʳʭ ʥʫʢʣʝʦʪʠʜʦʚ ʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʝʨʝʩʪʨʦʡʢʘ-

ʤʠ ʭʣʦʨʠʜʥʦʛʦ ʢʘʥʘʣʘ ɻɸʄʂɸ ʨʝʮʝʧʪʦʨʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Z-ʧʨʝʧʘʨʘʪʳ, ɻɸʄʂɸ ʨʝʮʝʧʪʦʨ, AP-ʩʘʡʪ, ʘʜʚʝʨʩʠʚʥʳʝ ʨʝʘʢʮʠʠ, ʩʫʠʮʠʜ 
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ʈʠʩʢ ʩʦʚʝʨʰʝʥʠʷ ʩʫʠʮʠʜʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʬʦʨʤʘʭ ʥʘʨʫʰʝʥʠʷ ʩʥʘ 2-3 ʨʘʟʘ ʚʳʰʝ [1], ʯʝʤ 

ʧʨʠ ʜʝʧʨʝʩʩʠʠ ʠ ʜʨʫʛʠʭ ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘ-

ʥʠʷʭ [2]. ɹʝʩʩʦʥʥʠʮʘ ʩʚʷʟʘʥʘ ʩ ʩʫʠʮʠʜʘʣʴʥʳʤʠ 

ʤʳʩʣʷʤʠ ʠ ʧʦʚʝʜʝʥʠʝʤ ʫ ʩʪʫʜʝʥʪʦʚ ʫʥʠʚʝʨʩʠ-

ʪʝʪʦʚ [3], ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ ʠ ʚʝʪʝʨʘʥʦʚ ʙʦʝʚʳʭ 

ʜʝʡʩʪʚʠʡ [4], ʤʦʣʦʜʸʞʠ [5], ʷʚʣʷʝʪʩʷ ʥʝʟʘʚʠʩʠ-

ʤʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʩʫʠʮʠʜʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ 

(ʉʇ) ʠ ʫʧʦʪʨʝʙʣʝʥʠʷ ʧʩʠʭʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʫ 

ʧʦʜʨʦʩʪʢʦʚ [6]. ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʜʫʤʘʪʴ, ʯʪʦ 

ʣʝʯʝʥʠʝ ʥʘʨʫʰʝʥʠʡ ʩʥʘ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʨʠʩʢ 

ʩʦʚʝʨʰʝʥʠʷ ʩʫʠʮʠʜʘ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʅʘʮʠʦ-

ʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝ-

ʚʘʥʠʡ (ʉʐɸ), ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʝʨʠʦʜ ʩ 2001 ʧʦ 

2003 ʛʛ. ʧʫʪʸʤ ʦʧʨʦʩʘ 5692 ʨʝʩʧʦʥʜʝʥʪʦʚ, 

ʥʘʙʣʶʜʘʣʘʩʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʝʜʘʪʠʚʥʦ-ʩʥʦʪʚʦʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʦʪʧʫʩʢʘʝ-

ʤʳʭ ʧʦ ʨʝʮʝʧʪʫ, ʠ ʩʫʠʮʠʜʘʣʴʥʳʤʠ ʥʘʢʣʦʥʥʦ-

ʩʪʷʤʠ. ʊʘʢ ʧʨʠʤʝʥʝʥʠʝ ʩʝʜʘʪʠʚʥʦ-ʩʥʦʪʚʦʨʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʧʦ ʨʝʮʝʧʪʫ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ 

ʛʦʜʘ ʙʳʣʦ ʩʠʣʴʥʦ ʩʚʷʟʘʥʦ ʩ ʩʫʠʮʠʜʘʣʴʥʳʤʠ 

ʤʳʩʣʷʤʠ (ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʰʘʥ-

ʩʦʚ AOR=2,2 (p<0,001), ʧʣʘʥʠʨʦʚʘʥʠʝʤ 

(AOR=1,9; p<0,01) ʠ ʧʦʧʳʪʢʘʤʠ ʩʫʠʮʠʜʘ 

(AOR=3,4; p<0,01) [7]. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʩʨʝʜʩʪʚʘ ʜʣʷ çʣʝʯʝʥʠʷè çʙʝʩʩʦʥʥʠʮʳè (ʛʠʧʥʦ-

ʪʠʢʠ) ʚʳʥʫʞʜʝʥʳ ʧʨʠʥʠʤʘʪʴ ʣʶʜʠ, ʫ ʢʦʪʦʨʳʭ 

ʫʞʝ ʠʤʝʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʚʠʜʝ ʨʘʟʣʠʯʥʳʭ 

ʬʦʨʤ ʥʘʨʫʰʝʥʠʡ ʩʥʘ, ʪʦ ʝʩʪʴ, çʙʝʩʩʦʥʥʠʮʘè 

ʚʦʚʩʝ ʥʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʨʦʜʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʢʘʢ 

ʧʦ ʩʚʦʝʡ ʵʪʠʦʣʦʛʠʠ ʠ ʧʘʪʦʛʝʥʝʟʫ, ʪʘʢ ʠ ʚʥʝʰ-

ʥʠʤ ʧʨʦʷʚʣʝʥʠʷʤ ʥʘʨʫʰʝʥʠʷ ʩʥʘ. ɺ ʪʦ ʞʝ ʚʨʝ-

ʤʷ: çʉʦʥ ï ʵʪʦ ʦʩʦʙʦʝ ʛʝʥʝʪʠʯʝʩʢʠ ʜʝʪʝʨʤʠʥʠ-

ʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʠ ʪʝʧ-

ʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʟʘ-

ʢʦʥʦʤʝʨʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʤʝʥʦʡ ʦʧʨʝʜʝ-

ʣʸʥʥʳʭ ʧʦʣʠʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪʠʥ ʚ ʚʠʜʝ ʮʠʢʣʦʚ, 

ʬʘʟ ʠ ʩʪʘʜʠʡè [8]. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʘʢ ʥʘʨʫʰʝ-

ʥʠʷ ʩʥʘ, ʪʘʢ ʠ ʧʦʧʳʪʢʠ ʝʛʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʩʚʷʟʘʥʳ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʪʘʪʫʩʘ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ ʫʨʦʚʥʷ ʙʦʜʨʩʪʚʦʚʘʥʠʷ. 

ʊʦ ʝʩʪʴ, ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ, ʯʪʦ ʛʠʧʥʦʪʠʢʠ, ʢʨʦʤʝ 

ʦʩʥʦʚʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʘʬ-

ʬʠʥʥʦʩʪʴʶ ʩ ʢʘʢʠʤʠ-ʣʠʙʦ ʨʝʮʝʧʪʦʨʘʤʠ, ʤʦʛʫʪ 

ʠʤʝʪʴ ʥʝʠʟʫʯʝʥʥʳʝ ʨʘʥʝʝ ʵʬʬʝʢʪʳ ʧʨʷʤʦʛʦ ʜʝʡ-

ʩʪʚʠʷ ʥʘ ʛʝʥʦʤ, ʥʘʧʨʠʤʝʨ, ʙʳʪʴ ʤʫʪʘʛʝʥʘʤʠ. 

ʇʨʠ ʵʪʦʤ ʬʘʨʤʘʢʦʛʝʥʝʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʦʙʲʷʩʥʷʶʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʬʘʨʤʘʢʦʢʠ-

ʥʝʪʠʢʠ ʃʉ, ʚʳʟʚʘʥʥʳʤ ʤʫʪʘʮʠʝʡ ʛʝʥʘ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʛʦ ʬʝʨʤʝʥʪʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ 

ʦʩʥʦʚʘʥʠʝʤ ʩʯʠʪʘʪʴ ʧʨʝʧʘʨʘʪ ʛʝʥʦʪʦʢʩʠʯʥʳʤ 

(ʩʤ. ʥʘʧʨʠʤʝʨ, ɼ.ɸ. ʉʳʯʝʚ ʠ ʩʦʘʚʪ. [9]). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, a priori ʧʨʠʥʠʤʘʝʪʩʷ, ʯʪʦ ʬʘʨʤʘʢʦʛʝʥʝ-

ʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʧʦʩʨʝʜʦʚʘʥ ʯʝʨʝʟ ʠʟʤʝʥʝʥʠʝ 

ʤʝʪʘʙʦʣʠʟʤʘ (ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʠ) ʧʨʝʧʘʨʘʪʦʚ, 

ʚʳʟʚʘʥʥʦʛʦ ʣʘʪʝʥʪʥʦʡ ʵʥʟʠʤʦʧʘʪʠʝʡ.   

ʅʝʜʘʚʥʝʝ ʦʪʢʨʳʪʠʝ ʛʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠ-

ʩʪʝʤʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚʳʷʚʠʣʦ, ʯʪʦ ʩʦʥ ʥʝʦʙ-

ʭʦʜʠʤ ʜʣʷ ʫʜʘʣʝʥʠʷ ʠʟ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʦ-

ʜʫʢʪʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ 

ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʛʦ ʙʦʜʨʩʪʚʦʚʘʥʠʷ. ʉʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʥʘʨʫʰʝʥʠʷ ʩʥʘ ʚʝʜʫʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʚ 

ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʭʠʤʠʯʝʩʢʠ ʩʣʦʞʥʳʭ ʢʦʥʝʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʦʙʤʝʥʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʙʝʣʢʦʚ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʢʘʢ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢ-

ʪʫʨ ʤʦʟʛʘ, ʪʘʢ ʠ ʥʝʡʨʦʥʥʳʭ ʩʚʷʟʝʡ [10]. ɿʥʘʯʠ-

ʪʝʣʴʥʘʷ ʨʦʣʴ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʛʣʠʤʬʘʪʠʯʝ-

ʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʠʥʘʜʣʝʞʠʪ ʘʩʪʨʦʮʠʪʘʤ [10]. 

ʈʘʥʝʝ ʤʳ ʦʙʩʫʞʜʘʣʠ ʨʦʣʴ ʥʝʡʨʦʛʣʠʠ (ʘʩʪʨʦʮʠ-

ʪʦʚ) ʚ ʧʘʪʦʛʝʥʝʟʝ ʥʝʡʨʦʚʦʩʧʘʣʝʥʠʷ ʠ ʝʛʦ ʩʚʷʟʠ ʩ 

ʉʇ [11], ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʫʙʣʠʢʘʮʠʷʤʠ ʜʨʫʛʠʭ 

ʘʚʪʦʨʦʚ, ʷʚʠʚʰʠʤʠʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʵʪʦʛʦ ʪʨʫʜʘ, ʤʳ ʤʦʞʝʤ ʩ ʙʦʣʴʰʦʡ ʜʦʣʝʡ ʫʚʝ-

ʨʝʥʥʦʩʪʠ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʜʣʠʪʝʣʴʥʳʝ ʥʘʨʫʰʝ-

ʥʠʷ ʩʥʘ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʥʝʡʨʦʚʦʩʧʘʣʝʥʠʷ 

ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʉʇ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʠʩʧʦʣʴʟʫʝ-

ʤʳʝ ʜʣʷ ʣʝʯʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʩʥʘ, ʢʨʦʤʝ ʘʥʪʘʛʦ-

ʥʠʩʪʦʚ ʦʨʝʢʩʠʥʘ [12] ʧʨʝʢʨʘʱʘʶʪ ʩʦʩʪʦʷʥʠʝ 

ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʥʦ ʥʝ ʬʦʨʤʠʨʫʶʪ ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʩʦʥ, ʧʦʩʢʦʣʴʢʫ ʥʘʨʫʰʘʶʪ ʝʛʦ ʬʘʟʦʚʫʶ ʩʪʨʫʢ-

ʪʫʨʫ [13, 14], ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʦʛʫʪ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʫʭʫʜʰʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʣʠʤʬʘʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʠʣʠ/ʠ ʧʨʷʤʦ ʚʣʠʷʪʴ ʥʘ ɼʅʂ ʧʘʮʠʝʥʪʘ, 

ʚʳʟʳʚʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʜʥʦʪʠʧʥʳʝ ʤʫʪʘʮʠʠ 

ʚ ʫʷʟʚʠʤʳʭ ʫʯʘʩʪʢʘʭ ʛʝʥʦʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʢʦ-

ʪʦʨʳʭ ʛʝʥʘʭ, ʤʫʪʘʮʠʠ ʢʦʪʦʨʳʭ ʨʘʥʝʝ ʘʩʩʦʮʠʠ-

ʨʦʚʘʥʳ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʩʫʠʮʠʜʦʚ ʫ ʥʦ-

ʩʠʪʝʣʝʡ ʵʪʠʭ ʤʫʪʘʮʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʩʫʙʧʦ-

ʧʫʣʷʮʠʠ ʧʘʮʠʝʥʪʦʚ, ʧʨʠʥʠʤʘʶʱʠʭ ʛʠʧʥʦʪʠʢʠ 

ʜʣʷ çʣʝʯʝʥʠʷè ʥʘʨʫʰʝʥʠʡ ʩʥʘ, ʤʦʞʥʦ ʦʞʠʜʘʪʴ 

ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʩʫʠʮʠʜʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ 

ʮʝʣʦʤ, ʟʘʚʝʨʰʘʶʱʝʛʦʩʷ ʩʫʠʮʠʜʦʤ ʚ ʯʘʩʪʥʦʩʪʠ. 

ɹʦʣʝʝ ʪʦʛʦ, ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʵʬʬʝʢʪ 

ʩʥʦʪʚʦʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ çʫʜʠʚʠʪʝʣʴʥʦ ʩʢʨʦ-

ʤʝʥè: ʦʥʠ ʧʦʤʦʛʘʶʪ ʟʘʩʥʫʪʴ ʚʩʝʛʦ ʥʘ 8-20 ʤʠ-

ʥʫʪ ʙʳʩʪʨʝʝ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦ-

ʩʪʠ ʦʢʦʣʦ 35 ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʠʥʫʪ ʩʥʘ, ʯʪʦ ʥʝ 

ʦʧʨʘʚʜʳʚʘʝʪ ʨʠʩʢʦʚ ʠ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ, ʚʳ-

ʟʚʘʥʥʳʭ ʠʭ ʧʨʠʝʤʦʤ [15].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʙʦʙʱʠʪʴ ʨʘʥʝʝ ʠʟ-

ʚʝʩʪʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʩʫʠʮʠ-

ʜʦʚ ʩʨʝʜʠ ʣʠʮ, ʧʨʠʥʠʤʘʶʱʠʭ ʩʥʦʪʚʦʨʥʳʝ 

ʩʨʝʜʩʪʚʘ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʚʨʘʯʝʙʥʦʡ ʥʘʩʪʦʨʦ-

ʞʝʥʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʛʠʧʥʦʪʠʢʦʚ, ʘ ʪʘʢʞʝ 

ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟ-

ʤʦʚ ʩʫʠʮʠʜʦʛʝʥʥʦʛʦ ʘʜʚʝʨʩʠʚʥʦʛʦ ʵʬʬʝʢʪʘ 

ʧʨʝʧʘʨʘʪʦʚ ʵʪʦʡ ʛʨʫʧʧʳ. 




